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Abstract 
One of the most important indications of development is that people can travel with safe, comfortable, fast and economical means 
of transportation. For this reason, there is a continuing transportation investment in our country. Transportation investment is 
projected and implemented based on requirements of the next 20 years. Hourly, daily, monthly and annual variations in expected 
traffic flow are important in the determination of road standards. There are some accepted changes in traffic flow; for example, 
traffic is more dense during daylight than it is at night; during holidays traffic is more dense out of cities than it is within cities; 
but on weekdays it is more crowded within city than it is out of cities; and there are more vehicles on roads in summer months 
than in winter months. In this study, 1573 traffic accidents that occurred in Eskisehir in 2009 are reviewed according to their time 
of occurrence, and the relationship between number of accidents and occurrence times is examined. Finally, in order to prevent 
accidents, possible precautions are stated considering that relationship. Additionally, it has been analyzed with chi-square test in 
SPSS program that whether the days have a significant effect on the accident hours. 
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1. Introduction 
Transportation and accordingly, civilization have advanced significantly since the invention of the wheel 
(Figure 1). Although there have been many positive developments in the transportation field resulting from 
improvements in civilization, traffic accidents remain a major problem resulting in casualties and property damages 
(Temel, 2006). 
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Figure 1. Development Speed of Civilization 
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Figure 2. Traffic Accidents occurred between 2000 and 2009. (It includes information on traffic accidents occurred within responsibility areas of 
General Directorate of Security and General Command of Gendarmerie.)  
However, due to the habit of hearing accidents reported daily on TV, radio and newspapers, awareness remains 
behind other common problems, and unfortunately, our most important problem cannot be resolved. When data 
obtained from accident statistics and the curve of traffic accidents occurring between 2000 and 2009 are examined, 
it appears that traffic accidents have increased in line with vehicle ownership (TUIK). Accidents resulting in injury 
and property damage continue to represent a major problem in our country. 
There were 14,316,700 vehicles in traffic in 2009 in Turkey, and 146,964 of those vehicles involved in accidents 
in that year according to the information obtained from the “Traffic Accident Statistics” prepared in coordination by 
the General Directorate of Security and Turkish Statistical Institute.  
Of the traffic accidents that took place in Eskisehir town district between January 1st and December 31st in 2009, 
only those which have been registered and which resulted in injury or property damage have been examined in this 
study. 1573 accidents have been analyzed in relation with occurrence times (hours, days, months and seasons).  
Some of the resulting graphics are drawn with MS Excel program. Increasing times of traffic accidents such as day, 
week, month, and their occurrence times are compared in order to determine whether there is a significant 
relationship or not. Some suggestions are made in the conclusion. The traffic flow was not measured but the flow 
diagrams have been obtained from the Transportation Master Plan that was prepared in 2003 for the research 
district.  
2. Variations in traffic flow on hourly, daily, monthly and seasonal basis 
Traffic data is required at every stage of project development in order to enable roads to be planned, projected, 
constructed, maintained and operated more rationally and scientifically.  Expected number of vehicles on a planned 
road is the most important determination of the geometrical features of the road. The results obtained from studies 
that use this data affect the decisions and policies are formed on issues such as provision of road safety, efficient 
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operation, whether land roads are feasible in economical aspect and in which period it will be feasible and how it 
will contribute in regional development (KGM, 2009).      
There are many factors affecting traffic flow. Traffic starts increasing with sunrise and decreases with sundown 
then almost disappears at night. Therefore, we can say that sun movements are closely related to periodical 
variations in traffic flows. Traffic flow decreases with winter in cold climate zones and increases with summer. It 
can be assumed that temperature affects traffic flow.  The effects of weekends and annual holidays differ in traffic 
flow in relation to various residential locations. Traffic flow increases considerably in agricultural areas in harvest 
season. Also during some periods changes are likely to occur in industrial, commercial and touristic areas.  
In a study carried out in England, it has been stated that accidents increase in low visibility conditions and 
especially on holidays (day and night) when more alcohol is consumed (Ege, 1997). In a similar study, it has been 
determined that traffic accidents occur mostly between April and October and after sundown (Farrel, et al, 1996).  
Especially in winter and summer seasons, meteorological conditions affect drivers negatively and increase 
accident risks. In spite of traffic flow decreasing in winter, weather conditions such as snow, fog, rain, lack of 
daylight and air pollution increases affect negatively not only driver’s vision but also his/her health.  
In another study performed in England, it has been determined that 69 percent of all traffic accidents occurred in 
daylight and 81 percent occurred in clear weather conditions.  The study also implied that accidents occur less in bad 
weather conditions because drivers use their vehicles more carefully by decreasing their speeds (Carsten, 1989). 
2.1. Variations in Traffic Flow on Hourly Basis 
Traffic changes in relation to the time of day. Starting early at 04:00 in the morning, traffic flow reaches 
maximum level between 07:00 and 09:00, then decreases slowly toward noon.  After a slight increase at noon 
(12:00-14:00), it decreases for a while and reaches maximum level again at between 17:00 and 19:00. The 
maximum level is much more in winter; in summer days, it spreads over a long period of time due to late sundown. 
It starts decreasing again until it increases slightly at 22:00. After midnight, it decreases again, and it reaches the 
lowest level in a day at between 03:00 and 04:00. 
In this study, 1573 traffic accidents which resulted in injury and property damage are grouped based on 
occurrence hours, and a graph (Figure 4) is drawn. It is similar to the diagram in Figure 3 in general. 
 
 
Figure 3. Variations in Traffic on Hourly Basis in a Day 
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Figure 4. Distribution of Accidents on Hourly Basis in a Day  
2.2. Variations in Traffic Flow in Weekdays  
Daily variations indicate variations in traffic flow on weekdays. On mondays, traffic flow is significantly heavier 
on roads within city than it is on other weekdays since monday is the first day after weekend. Traffic flow is 
generally average from tuesday to friday. It decreases on saturday and sunday since people rest at home at 
weekends. However, traffic flow increases on outer city roads at weekends due to travel for holiday.  
 
Figure 5. Distribution of Traffic Flow in Weekdays 
Figure 5 indicates variations in traffic on a daily basis. As shown in the diagram, inner city and outer city traffic 
flow differs on daily basis. Area and road characteristics, like whether they are sightseeing, resting or touristic, 
create the difference. While examining the accidents occurring within Eskisehir in this study, the accident locations 
have not been separated as inner or outer city; all accidents occurring within the city limits have been classified 
based on occurrence days. Although it is expected that traffic flow is at routine level without a change from tuesday 
to friday, we cannot see the same level in accident numbers on the same days (Figure 6). In addition, although we 
expect an increase of accidents on mondays since it is first day after weekend, and a decrease on sundays due to 
weekend holiday, there is an unexpected increase in accident numbers on thursdays. It is because of carelessness and 
uncontrollable behaviors of individuals which result from difficulties in working environments (Sonmez, 2000). 
Drivers' social lives affect traffic accidents in various aspects. A person who has more workload and responsibility 
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is more likely to engage in accidents due to personal behavior and factors such as tiredness, lack of concentration, 
lack of attention, risk-taking, aggressiveness, lack of self control (Mandıracıoglu, 1993; Ozerkmen, 2005).  
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Figure 6. Distribution of Accidents in Weekdays 
2.3. Distribution of Traffic Flow on Monthly Basis 
Variations in traffic flow during a day are related to sunlight (Yayla, 2004). Traffic increases in summer months 
when sunlight is more powerful. In summer months, traffic increases especially out of cities and in tourism areas. 
But if the area has a hot-climate, traffic flow does not increase so much. In those places, there is much more traffic 
in May and October. In summer months schools are closed and people living there go to their cottages in cool 
locations, therefore, traffic flow decreases. But traffic in May and October months is almost similar to average 
traffic flow in places with mild climate (Figure 7). 
The distribution of Accidents’ (see Figure 8) appears the same as in the model explained above (accident 
numbers are more in summer months than in winter months), since the town in which this research was performed is 
not in a hot-climate zone. 
 
Figure 7. Distribution of Traffic Flow on Monthly Basis 
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Figure 8. Distribution of Accidents on Monthly Basis  
2.4. Variations in Traffic Flow on Seasonal Basis  
In a study performed in Ankara, it has been concluded that seasons have less effect on accidents than other 
factors within and out of cities (Aksoy, 1991). In a similar study carried out in Istanbul, traffic flow density and 
accordingly, accidents increase in summer months in cold-climate zones (Oztas, 1982). 
Another study performed in 1982 shows that increase in traffic accidents and casualties starts from June and 
includes autumn months. It is concluded that this increase results from the fact that most people travel from their 
locations to holiday areas and that unfavorable weather conditions exist in autumn months (Karaca, 1985). 
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Figure 9. Distribution of Accidents on Seasonal Basis 
2.5. The effect of the days on the accident hours  
Carefullness is the most important feature that a driver should have for a safety drive. The possibility of involving 
in a accident for a driver who is careless, tired, impatient or nervous is more than the other drivers. All those type of 
behaviours cannot be observed at the same level in everyday or every hour on a driver. It is known that accident 
rates increase in mondays that is the first working day of a week (Temel and Özcebe, 2006). The problem, named as 
“Monday Syndrome”, of a man driving to work between 07:00 and 08:00 on monday is not likely to seem on 
tuesday or any other days of the week. In order to be more explanatory for the study on at what hours the accidents 
often occur, a research has been performed on whether there are any difference among the same hours for each day.     
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The relationship between two or more qualifing variables is examined with the chi-square analysis method 
(Masoom et all, 1992). The hypothesis formed for the study is:  
 Zero Hypothesis (H0): The days on which accidents happen and the hours of accidents are independent from each 
other. 
 Research Hypothesis (H1): The days and hours which accidents happen are in relation with each other.  
Significance Level: p:0.05 
Table 1. days * hours Crosstabulation 
 
 
Table 2. Chi-Square Test 
 Value df 
Asymp. Sig. 
(2-sided) 
Pearson Chi-Square 161,255(a) 138 ,086 
N of Valid Cases    1573     
(a) 37 cells (22,0%) have expected count less than 5. The minimum expected count is 1,96. 
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00:00 00:59 6 4 4 11 8 4 9 46 
01:00 01:59 6 5 8 8 8 3 8 46 
02:00 02:59 4 5 5 2 5 5 5 31 
03:00 03:59 0 2 4 2 2 7 7 24 
04:00 04:59 4 2 2 3 2 4 4 21 
05:00 05:59 0 5 1 2 1 4 2 15 
06:00 06:59 5 2 1 2 3 1 1 15 
07:00 07:59 6 5 4 7 5 2 7 36 
08:00 08:59 8 10 10 11 11 4 4 58 
09:00 09:59 6 16 7 13 11 5 9 67 
10:00 10:59 13 7 8 17 11 6 7 69 
11:00 11:59 8 5 15 16 8 10 9 71 
12:00 12:59 11 10 14 10 12 11 6 74 
13:00 13:59 4 13 11 13 8 13 17 79 
14:00 14:59 16 11 17 12 12 11 15 94 
15:00 15:59 17 13 21 12 21 11 14 109 
16:00 16:59 16 16 17 8 9 14 14 94 
17:00 17:59 15 17 19 13 19 17 14 114 
18:00 18:59 17 11 19 23 24 11 19 124 
19:00 19:59 21 14 8 16 18 15 15 107 
20:00 20:59 11 8 13 16 9 11 17 85 
21:00 21:59 6 3 5 9 8 14 12 57 
22:00 22:59 8 13 4 13 7 11 19 75 
23:00 23:59 11 9 10 5 11 13 3 62 
TOTAL 219 206 227 244 233 207 237 1573 
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The fact that Asymp. Sig. (0,086) is more than 0,05 (> 0,05) appears also in the result of Chi-Square analysis that 
has been summarized in Table 2. It means that there is no significant relationship among days and hours as claimed 
in the zero hypothesis (H0).  
3. Conclusion And Comments  
Following findings have been obtained in the research:  
 It has not been observed that there were more different increases in numbers in summer months than other 
months, since the research district is not tourism area; and the accidents occurred mostly in July and minimum in 
February.  
 While the accidents occurred on tuesdays and saturdays in minimum number, they happened on thursdays and 
sundays in maximum number.     
 Accidents occurred mostly between 18:00 and 19:00. But the accidents occurred on that hour period is not 
homogeneous among days.   
 As it might be understood from the Asymp. Sig. Value (0,086) obtained from Chi-Square test, the accidents 
occurred mostly between 18:00 and 19:00 on fridays (Day*Hour Crosstab Table), although days had no 
significant effect on accident hours. It is observed that how environmental and psychological factors affect 
human behaviors and driver abilities since friday is the last day of weekdays and 18:00-19:00 period is the 
closing time for businesses on the last working day of the week. In this context, traffic accidents are predictable 
and preventable. It is possible to make land roads on which most of the transportations in Turkey are carried out, 
safer for both vehicles and passengers (Ilıcalı, 2009). It is necessary to examine the accident statistics in relation 
to the accidents occurred and evaluate the statistical data in order to prevent the accidents possible in the future 
and to decrease their effects. 
For specific locations, accident types and occurrence times can be predicted with data obtained from researches 
on accidents. More precautions should be taken when and where more vehicles exist on specific roads. There are 
more vehicles in city on rush-hours, and on outer city roads at weekends and on holidays and within city on 
weekdays.   
As neither vehicle, road or weather conditions can solely cause accidents, no precaution taken solely cannot be 
enough to solve accident problem. In this study, it can be seen that occurrence times of traffic accidents change in 
parallel with traffic flow. As it might be seen clearly from this study in which 1573 traffic accidents that occurred in 
Eskisehir in 2009 have been examined, traffic accidents that might happen in any moment (season, month, day or 
hour) cause material and moral losses consistently. Naturally, it is an appropriate phase to take tighter and more 
proper precautions on rush-hours and roads with traffic density, and provide drivers to be more careful and 
conscious in order to decrease accident numbers and casualties. But, it is possible to prevent traffic accidents or at 
least make them less harmful only with a life chain formed with the rings added into each other such as education, 
precaution, correction of technical requirements, consistent and conscious traffic control and wide organization of 
first aid services. Individuals, community and government should work in cooperation in order to transform that 
chain from a death chain into a safe transportation chain.    
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